We introduced and study fuzzy Γ-hypersemigroups, according to fuzzy semihypergroups as previously defined [33] and prove that results in this respect. In this regard first we introduce fuzzy hyperoperation and then study fuzzy Γ-hypersemigroup. We will proceed by study fuzzy Γ-hyperideals and fuzzy Γ-bihyperideals. Also we study the relation between the classes of fuzzy Γ-hypersemigroups and Γ-semigroups. Precisely, we associate a Γ-hypersemigroup to every fuzzy Γ-hypersemigroup and vice versa. Finally, we introduce and study fuzzy Γ-hypersemigroups regular and fuzzy strongly regular relations of fuzzy Γ-hypersemigroups.
Introduction
Hyperstructure theory was born in 1934 when Marty [31] defined hypergroups, began to analysis their properties and applied them to groups. Algebraic hyperstructures are a suitable generalization of classical algebraic structures. In 1986, M.K. Sen and Saha [34] defined the notion of a Γ-semigroup as a generalization of a semigroup. Ameri [12] introduced and study fuzzy ideals of gamma-hyperrings, after that Davvaz et. al. [26] studied Γ-semihypergroup as a generalization of a semihypergroup and then many classical notions of semigroups and semihypergroups have been extended to Γ-semihypergroups.
Zadeh [35] introduced the notion of a fuzzy subset of a non-empty set X, as a function from X to [0, 1]. Rosenfeld [32] defined the concept of fuzzy group. Since then many papers have been published in the field of fuzzy algebra.
Recently fuzzy set theory has been well developed in the context of hyperalgebraic structure theory (for more details see [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] , [20] [21] [22] [23] [24] [25] [26] , [29] [30] , [33] [34] ).
In [33] Sen, Ameri and Chowdhury introduced the notions of fuzzy hypersemigroups and obtained characterization of them. In this paper we we continuing our previous work [33] , to study of fuzzy Γ-hypersemigroups. In this context we find some results of algebraic properties of Γ-hypersemigroups. In this regards we introduce Γ-hyperoperation and study fuzzy hyperideals. In particular, we study fuzzy (resp. strongly)regular, fundamental relation of Γ-hypersemigroups.
(aαb)βc = aα(bβc) for all a, b, c ∈ M and for all α, β ∈ Γ.
Let N be a non-empty subset of M. Then N is called a sub Γ-semigroup of M if aγb ∈ N for all a, b ∈ N and γ ∈ Γ.
Let H be a non-empty set and let P * (H) be the set of all non-empty subsets of H. A hyperoperation on H is a map • : H × H −→ P * (H) and the couple (H, •) is called a hypergroupoid. If A and B are non-empty subsets of H, then we denote
is called a hypergroup if for all x ∈ H, we have
Definition 2.3. Let M and Γ be two non-empty sets. M is called a Γ-semihypergroup if every γ ∈ Γ be a hyperoperation on M, i.e, xγy ⊆ M for every x, y ∈ M, and for every α, β ∈ Γ and x, y, z ∈ M we have xα(yβz) = (xαy)βz.
If every γ ∈ Γ is an operation, then M is a Γ-semigroup.
Let A and B be two non-empty subsets of M and γ ∈ Γ we define:
Also AΓB = ∪ {aγb | a ∈ A, b ∈ B and γ ∈ Γ} = γ∈Γ AγB.
3 Fuzzy Γ-hyperoperations Definition 3.1. Let M and Γ be two non-empty sets. F (M) denote the set of all fuzzy subsets of M. A fuzzy Γ-hyperoperation on M is a mapping
M together with a fuzzy Γ-hyperoperation is called a fuzzy Γ-hypergroupoid. 
Example 3.8. For each positive integer n consider the set X n = {−∞, 0, 1, ..., n}. Define fuzzy Γ-hyperoperation on X n and non-empty set Γ by a • γ • b = χ max{a,b} for all a, b ∈ X n , γ ∈ Γ and −∞ is assumed to satisfying the conditions that −∞ ≤ a for all a ∈ X n and −∞ • γ • a = −∞. This gives X n the structure of a fuzzy Γ-hypersemigroup.
Similarly, we can show that
In this example, if we consider fuzzy Γ-hyperoperation on X n by
where + is integers additive operation, then (X n , •) is a fuzzy Γ-hypersemigroup.
Example 3.9. Let S(M) be set of all subsets nonempty set M and Γ be a non-empty
Let M, Γ be nonempty sets, and M endowed with a fuzzy Γ-hyperoperation • and for all
For all p ∈ [0, 1], we define the following crisp Γ-hyperoperation on M: a 
Proof. It is obvious. .
Theorem 3.12.
For all a ∈ M, the following equivalence holds:
Hence the result.
Theorem 3.14. Let (M, •) be a fuzzy Γ-hypersemigroup. Then
Proof. It is straight forward.
4 Fuzzy Γ-hyperideals 
Similarly we can define a right fuzzy Γ-hyperideal of a fuzzy Γ-hypersemigroup (M, •). 
for all x, a ∈ M, α, γ ∈ Γ.
for all x ∈ M, α, γ ∈ Γ.
Theorem 4.7. If µ is a left fuzzy Γ-hyperideal of a fuzzy Γ-suhhypersemigroups (M, •),
(ii) µ • γ • M is a left fuzzy Γ-hyperideal of (M, •).
for all x ∈ M, α ∈ Γ. 
Proof. It is obvious that
This shows that µ ∪ (M • γ • µ) is the smallest left fuzzy Γ-hyperideal of (M, •) containing µ. . is called a fuzzy Γ-hyper bi-ideal of (M, 
Proof. Let µ be a fuzzy Γ-hyper bi-ideal of (M,
Hence the result. . Proof.
we can show that ν • γ • µ is a fuzzy Γ-hyper bi-ideal of (M, •). . 
We can associate a Γ-hyperoperation on a fuzzy Γ-hypersemigroup (M, •), as follows:
On the other hand, we can define a fuzzy Γ-hyperoperation on a Γ-hypersemigroup (M, * ), 
Definition 4.19. If µ 1 , µ 2 are fuzzy sets on M, then we say that µ 1 is smaller than µ 2 and we denote µ 1 ≤ µ 2 iff for all m ∈ M, we have µ 1 (m) ≤ µ 2 (m).
Let f : M 1 −→ M 2 be a map. If µ is a fuzzy set on M 1 , then we define f (µ) :
as follows:
otherwise we consider (f (µ))(t) = 0.
We can introduce now the fuzzy Γ-hypersemigroup homomorphism notion, as follows: M 1 −→ M 2 be a map. We say that f is a homomorphism of fuzzy Γ-hypersemigroups if
The following two theorems present two connections between fuzzy Γ-hypersemigroup homomorphisms and Γ-hypersemigroup homomorphism. 
is a homomorphism of fuzzy Γ-hypersemigroups, then f is a homomorphism of the associated Γ-hypersemigroups, too.
which means that (a • 1 γ • 1 b)(x) > 0 and let t = f (x). We have
Theorem 4.23. Let (M 1 , * 1 ) and (M 2 , * 2 ) be two Γ-hypersemigroups and (M 1 , M, γ ∈ Γ. For all t ∈ Imf , we have
Hence, f is a homomorphism of fuzzy Γ-hypersemigroups.
(⇐=) Conversely, suppose that f is a homomorphism of fuzzy Γ-hypersemigroups and
whence we obtain
which means that
Hence f is a homomorphism of Γ-hypersemigroups.
Fuzzy fuzzy (strongly) regular relations
In [12] fuzzy regular relations are introduced in the context of fuzzy hypersemigroups. We define these relations on a fuzzy Γ-hypersemigroup:
Let ρ be an equivalence relation on a fuzzy Γ-hypersemigroup (M, •) and let µ, ν be two fuzzy subsets on M. We say that µρν if the following two conditions hold:
(1) if µ(a) > 0, then there exists b ∈ M, such that ν(b) > 0 and aρb; is a Γ-semigroup.
Proof. Straightforward.
